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PURPOSE:To unnecessitate a resin mold, to remove the inconvenience caused by the resin mold, to 
prevent the deterioration of the optical characteristic of a semiconductor laser and to improve mass 
productivity by surrounding a chip mounting part connecting an external lead and an electrode with the 
frame of an insulating material. 

CONSTITUTIONiA semiconductor laser chip 40 is arranged on a silicon plate 41 for a heat sink 
arranged in the middle of a chip mounting part 45. The electrode of the chip 40 and an extemal lead 
43 are connected by a metallic thin wire 47 and surrounded by an insulating frame 42. A lead frame is 
used in the manufacturing process and plural semiconductor laser devices are treated in a batch. In 
such constitution, all directions except the passing direction of an outgoing laser beam 46 from the 
chip 40 are protected by means of the frame 42 and a protector 48 and the extemal lead is fixed. 
Consequently, the deterioration of an optical output characteristic caused by the resin mold and the 
degradation of the chip due to stress are eliminated and an inexpensive and highly reliable 
semiconductor laser device easy to handle and capable of reducing the man-hour is obtained. 
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S«6 6 tS:l^-y-K7W--t.l::||^Lfct><r)-efe 

1 0 Q 5 2 1 la 1 0 iCT^i-ii^mii^ l^-if SlgS:^ f S' ^ 

10 0 5 3] tm. ^mmmic^\'^xfi. tft^mm&ii 

5. 

[0 0 5 41 2|!:^Wt?l4, 4gffi363tSroi»£««r 

U—iff^yre 2SrRlt'MSr«xfct-h-»'^ffiv'y 

1 0 0 5 5 1 mmm a ) i5:(d*%W<o^ e <o*i(g0ijic 

(b) tt-tO— S5^?g{5yo±ffi0-T?i!)5. wtvPjCOiaiC 
tJV ^X/ 4 2 {±«t^^r. 4 3 li^SiJ V - h\ 4 5 tt^ 7* 

i^mn. 6 2itm?tiitm<o^m^\^—f'^'y^. 6 6»4 

t - h ffl y 3 ^-SS, 6 7 »4ffi-^«iSIllK, 6 
9 14^ y y^««IJ 4 5 P,3i« $ ixfcStlSiST?*) 5, 
[0 0 5 61 nx^cO|2Hd^-rill&0iJf4, V^-ftLt). ^ 
i$f^u-if^.y^6 2T-|g^1-5??ft?rag*s-t-f?&e^igM 

[00 5 71 012 (a) \Z?iiirMmmX{-t. WC^iRG 
9*s^ay- K4 3(0§|%mL::^[6]t;:*fL-CE:f^*-|^(w 
5ltttl$nT*Jl3. iai2 (b) lC^-r^JSt^J-C(4, *SC 
^«6 9*s^gSy-K4 3 i:l^i:.:fy|6]ti5ltW$nTV> 
5. 



[0 0 5 8] 013 (a) J4I2I1 2 (a) iZ^-T^mW 
if 3Sa^ia*ii^i'i:3t 1^ y ^ T y 7'$^a(^«l«4WW 

^mS. 013 (b) f4012 (b) \c^^m»i^— 

[0 0 5 9] rtvPjOStCfeV^-C. 6 9t4lS:^S» 7 0 
f4ij^^«:u-if«a. 7 1 14i|£grf<ci'— ifSiav 0 S:«t 
t)f*»t5lHlKS«. 7 2^43te3/^'Ts'7•^a<07^- 
A, 7 3{47U-ix 7 2JC^It?>nfcS-C$>5o 
10 [ 0 0 6 0 1 5t y ^' T 5/ 7'Sgaroiafi:<4. *-f ^^*|: 
u-if ISa 7 0 SrlElKS« 7 i Ic5iftlt> 
— If^a? 0Sr^7 3Jc-Sc$-e:-C(i]KS«7 IS: 71^ 
-A7 2lcSiiJ#ft5. wOi:t55cflli«6.9l4SR^*<D 

¥^ffl#ft * fc »4i«fl!ie^1±^«tt J: t) Si 0 ftit P> 
jx, r^s'7*6 2*>P>OS^Sr^*J:<a!l*s 

i". r©J:5t-&^«i6 9S:»:it5ri:»cj:9J|t»«Ei' 
-if^yre 2Sr^ajwxffv^«a8lc«H*-C#5fc*. « 

[ 0 0 6 1 1 t Xl4, I5f'«^4 2 Wte8:*tJ|s^i: WC«Jfli 
tmm. 6 9 SrRttJteV^®^, ^StttilSl 5 0 0 
■C/Wir^S, i-/j:*Dt>, J|^««:^-if^5'r6 2©I8 
!?ftftSr 0 . 1 Wi: -r -5 i: ^^iaS/iSif^] 5 0 "CJi^-t-a 

ticfjiio. s'cx'Wi^^^'^tim^s 

f-1/-f% 2iOgE^ta«*5 7 5'Cld/i5::i:«::S*bTV^ 
5. i|£-«^js:u— Iff^-^re 2 0iSiEiaS*Si^6 0~7 0 

30 [0 0 6 21 *IIJiMfc^J:5»c. ^A^hX^X 
m (0. 2mmJi:) %fflV>, g$ 1 Omm, i|13nim«D 

6 9 SrISfig bfc*^. l?ii®fei;J4i^ 4 0 ^/W t 
5. w(^fflf4. m^t?-JJS;lCfflV>e)nTtfc01 5tC 
^i- 5 . 6 mmSOijtgif*: W-if SSaofRiffifiiiKl 6 0 

[0 0 6 3] [*iS0iJ 7 ] ^\z.if.^'i^(r>^ 7 roliagMtc 
*SJt5^»«:v— tfl£afwO>''"C, HI 4Sr#fia4^**J 
0(0 (a) t4S7(D||iSfiRJ(7)eprE0, 
40 (b) \t^<n-n'$LJ^M<r>1S(mmx^^o z.i\,h(r>mrL 
*^V^T, 4 2{4<*i!|r, 4 3»4^gi5y-K. 4 5l4^y:^ 
4 6t4U— ifffiWJt, 4 8l4(!itSI«v 6 2l4ja 
®%3tMW^3|{^ ^— !f ^ y 7*, 6 6 J4 fc — h ffl 

y 3 V'SS, 7 4 J4SScSi«. 7 5 l4Scf^7 >f ^'^fc 
5. 

[00641 012 (a), (b) fc^-t-^6ro|llfe^ 

-CI4f^s/ 7*^^65 4 57!)^f5*SJ£:<Dy-KSr?l%mbT?Sl 
e^SKi: LTVfcdS, 014 (a) \Z.7ii.-t%WS\X 
14, f^s'7'^^g54 5 0SffiS:»m$'ti:-Ct5#, ^<r>% 
so ^»Sr^/,/-C^JBK[Sr?i^^L-C»ciSi«7 4i:UTV''5. $ 
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ib»-iai4 (b) \z.m-t%'sm-^\t. 

[0 0 6 5] i-mm 8 ] m^^wipi<^% s (o-mm^c 
hw^-t^, m<o yimimMiTiiMm. (b) 

(c) »4 (b) \Z7r-\^1tMm<r>W^m'Qh^, I3»c*= 

v>-c, 10 1 ii#f*:4 2<n>9\-nm^ii\-^hv\'mm^^^ 

[0 0 6 61 !f^B«. i|#Jwig4. 010 

fciufiai i{c:^-rJ;5»w?t^m^&'b*^i-5#-& 

[0 0 6 71 a 1 3 i p fm^^-^^m^. 

frW'-1fiSBSrl2 2 0 (a) Ic^i-J: p »C<$<f*:O^JlSr 
n^l^^hX.. 7U-Affl!HDS7 3S:^#fls:i. — ifgS 
7 OflBflJRft 1 0 1 i: 1^ i:ft^<onfSf^tc-r5 w i: J: 
ijt^^ijJU— tf^a? 0*7U— ^^7 SlCJlftiiA/ 
fc*^. S^lc|siaia!S-C#5 J: 5 ic^iSo 
[0 0 6 81 <C:fo\ w©i:###:4 2©R1giJg4^ili2|£# 

[0 0 6 91 020 (b) ^c:^■t-^B^wt5V^T«s 
TV^5„ 02 0 (a) <0«jti:|B]«(CRig5^(C»4*iitf 

r t i t) P— f iSB i ^(n>m^^m>mB>\^t£ 
•SttttC. RfS^|;ittJ6aitfi:ttc^fc»)Sl 0 2*5 

[0 0 7 01 t«liS{PJ 9 ] J?ClC3ti:^0Jro^ 9 W*i£^J(C 
*5(t5^*«i:^— 1f^S»-oV>T, 02 1 $:#fiSL?t*s 
P>mi^i-5. 0O (a) «±®0, (b) li»TB0-efc 
5. HfciSV^T. 1 0 4imB^jEffi©[!IiaJ*fcttDalE|J 

[0 0 7 11 roj;5ic#«:co— SPtcCiglSSfcJillDSCS: 

[0 0 7 21 C^JSH 1 0 ] iJclc^^B^w^ 1 0 <r>%M 

^idSf,tiiBJi-5o 0ro (a) li:±E0. (b) l±®fE0 
TfoSo 0l-*3V>T, 1 0 5l*#ft:4 2±rofl;^^-<^'V 

[0 0 7 31 r.o±p»;::#*jcJi<DSffii 0 5 tiJs^Slt^jEU 



$ jx, ^sfr(i:4 2 ±(Dfl«i^N-^' y 1 0 5 4 2 O^B 

*^l4rta5SriioT#fl:^{||^B*-C5l^lHl$nr*S 
9. ww-e^S5y-K4 3i:^ig|$nTV^5, #fr4 2 

1 0 6 1:: J: ?) St«Jc«i^$n-c*J 9 V {!SS«4 8 i5?i< 

[0 0 7 41 iSm4 8^lr/i<i-rt-C. if 

*» ?>ig*i-5fift*5^js A> e> 5 ^as y - K(^^3»ft: u— 

10 if»|gg|5 10 6 (Ci£gSlC^5yhJ6. »S«4 8 icis 

[00 7 51 *7t, «!={:^±(^«1S^-«^' 1 0 5 L-C 
iji^flcu'— ifisit/ti/y =3V7'/W;^oDfl;®*s^S5y- 

[0 0 7 61 

20 f^s/^Sr^^L. f^s^r/JS^^SS^rffl^-elSftit^SBy- 

d^of^S'T'^^^SlJisiUf^Siiy - K±«)gEil!£;^SrHA/-C 

i^iitMi|sF75^e>''j:5#fl^Sr^ttfc«fiK»-J:9, Wi^o^i 

^m^^-r •5aE^^fcit^3^^*^B*^ iu^ati^ y t ysg 
[00 7 71 (1) «tJli*--'VKi-5r.i:Jtt< y-K7 

[00 781 (2) «Jfli^-/PK-r5ri:!t< y-K7 
30 ^-AA»e>iitaf«:w— rSISS:<@S'J»-«!)9:^b*:«t^ 

[0 0 7 91 (3) «flg^-/WKL^j:V^<0-C, 

[0 0 8 01 (4) 1&Bi*-/WK-r5^i'tC<it^«{4:W' 
tff^yySry-K^l^-ACilliSi-Sfci?). S?&V^*5 

40 [0 0 8 11 (5) y — A<0^1-#roii5$Sr!^a 
J;<f^l!ii-5ri:»cj;9, 3t^^^^^#ro±lsCJcB< 

[00 8 21 (6) ^#«^®^ffiv>-cf^aa-e#. 

§SB?l:ll^t-5*i#a5«-»cJ; 9 ^^<n>jm.^fkmct^ 

[00 8 31 (7) sc||!i«■^^fef?a7-^vs^y-K:7^- 
Al^itl^^cJ^)*i-^,^^ ^tzXtrnkm^^^yT-'-Xo^ 
® Jw® 9 ft 5 w i: i 9 , -ir— i^roMiSt^iisSiP' 
60 !ff^y7'*>P>l6fe-t-51¥RS:?a^J:<aS*s 
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5. 

[011 (a) \t.if:^^ff>%l(0%mm\^tiif^^mW- 

(b) \t.^^mw-^-^tm<o^mm 

[0 31 (a) lit-h2^i^:^fflv'!;3i'S«Ji^--^ 
(b) lit-hv-v^ffl-vy 3>Sffi{:Ht-^«iaiH]K*s 

isew«ij5K0 

[0 71 (a) (i*5g9qo|B3©|liS«'iH-*J»t5^*f^ 

(b) !f$ia<D.BfB0 

(c) »iitafi:xstc*j»t5isi^*fl:^— r^e«)±iE0 

[0 81 :if%m<D%3(r>m&m^i(s\'t^^mm<r>%^ 

[0 91 (a) l*|HlKSr?^fifeLfct-hi^>^'ffl'>!J3 
(b) liraili*^*:^— !f^B<Otero^J5:^-r»fE0 

[01 01 :^^m<Df^A(r>^mm\^tiyfi>^^w-^-'f 

iSB(OtlfS0 

[011] *l§5^om5©|IJ(ijfflllw*5tt5itt»*W— !F 
[0121 (a) f4*^I^Wi;6 0||lS«RllC*5lt5#« 

flc^-if3ge<o±®0 

[0131 (a) f±m6<O*Ji0yw^^{*:w-if^SSr 
ia;^^5iA/fc*3t tr y ^ T y :^3gB©4M»^S0 

(b) (±|l]^fy^7'3'7'3$B<^-Si5S:3g?eL/i:<fiJ%* 
-f5^«?M«0 

[0141 ( a ) f±:4c|g?qom 7 (0|IJS«BHci5it 
!f^B<^)Wfffi0 

(b) lfSSfiro-S|J€rlEJ^L^h«a|S:^-r 

mmm 

[0151 i^3ii<oi{5-gi{4J^— »fi?fi(7)^5-«?Mm0 

[0161 ilt«(lE^^<^ll^lcfflv^^tvTV^5 y - K7 

J^(^ipB0 

[0171 mim±^ti-t.'i)^m(Oi^mw^—fmm.(r>^ 
m0 

[0181 AJa;^f A«)±8i55^SrSW«l!i-e*rJhUfcti6 



[0191 ?«3l5«)5t f y ^ T y T'lSBcomBSW^S 

[0201 ( a ) i4*«eg«>i^ 8 <ommm\:iis»i>m^m 

(b) »iPiji^»fls:u-ifSIB<0-g|5Sr3E?^Lfc^S:^i- 
±ffi0 

(c) 14 (b) \cmLitwi¥^m»i^-'fmm.(o«ism 

[0211 ( a ) (4*|geg©^ 9 ©||Jfi0!»C*5»t5iJ£» 

(b) iim^m^\^-^mm.<ommm 

[0221 ( a ) l4*ISK©m 1 0 <Dm1&m^c:^^fi>i\^ 
(b) lf^B<o»f®0 
4 0 ijs^aSi^^— if^s'T' 

4 1 t-hv-^^ffl'^ys^sffi 

4 2 <tJ!giao#<4: 

4 3 i^n y — K 

4 4 y — K7 U— A 

4 5 ^s/T'JI^^aS 

4 6 u— if mitjt 

4 7 ^Aj^iSI 

4 8 ^mm 

4 9 3t^JP« 

5 0 ^=^'«S3t^^ 
5 1 3t«ltills]^ 

5 2 ft-i-^iSIil]^ 
5 3 

5 4 Jj^nj/yAJt^^^ 

5 5 If— A;^7'y y hffl^i^n Ay?^'— 

5 6 3tf-i^^^^<U— — X 

5 7 lHl*T?t 
.5 8 IfaSS 

5 9 ODttr— A;^7'y 

6 0 mtft^m^m.. 

6 1 

6 2 *SB|gJtM<O^W«:^— rf"s'7• 
63 t— H-^v^ffii^y =ii^s« 

6 4 t— h->'V:J'ffl->'y aVSfi 
6 5 ^^^'ffiSjt^^ 
6 6 k— h v'i^:J'ffi'>y 

6 7 m-§-«iaiHiK 

6 9 SJcf?ftffi 

7 0 ^mi^^-'fmwi 

7 1 |s]%S« 

7 2 7U— A 

7 3 ^ 

. 7 4 ®Cfl!i« 
7 5 :^ 
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(10) 

imi] mz] 
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(11) 

[iSl7] [SIS]. 
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(12) 

(iai2] [013] 



(a) ( (a) 
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(14) 



102 21 




